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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the negative resist composition suitable for use of 
light from a <220 nm exposure light source, especially, ArF excimer laser beams (1 93 
nm) by incorporating specified compounds and resin. 

SOLUTION: This negative resist composition contains the compound to be allowed to 
produce an acid by irradiation with activated rays or radiation and the resin having 
polycyciic alicyclic group and a hydroxyl group and at least one kind of cyclic imido 
compound represented by the formula in which A is a divalent alkylene group or the like 
optionally having a hetero atom; B is an optionally substituted trivalent alkylene group or 
the like; Z-| is an H atom or the like; Z 2 is an optionally substituted (m+1 )-valent alkylene 
group or the like; Z 3 is an optionally substituted n-valent alkylene group or the like; (m) is 
an integer of >1 ; and (n) is an integer of >2. The resin having polycylic alicyclic groups 
and a hydroxyl group has a >5 C bicyclo group or the like as the polycyciic alicyclic group. 
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[0035] *iiww»iB+fc:*jft*±seiiai3!CX*^r 

•TiifcOigLflBaWi (#4L<t±HR* (IV) - (V 

i) Tmzti2>n*)mi,fmMMiL) <ryt^m±. mp? 

)V%mL^-th i £ L < . <fc 9 L < 3 0 
Wffi L<fi4 5-7 5^;P%<7)tgfflT'^-l.. 
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Witi, b Kodf^aSrWr-i.— (VII) — (IX) 
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Ztl&hcDX'lttW 
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[0053] *«cWtctt, mUZ79 VA&X-XtjV 

m. mtar^fu ( 7)v*i\^m&m=m\* 1 ~ 1 

0 U*) 79VU-h (M£&. 79VJU 

?U;HBt-:7f-;K 77y;Hrr$;K 77y;H^ 
^a^^/W, 77y;y®?xf-/ixvdfi''/K T^U/H! 
jj-^f-zk r^U;l«-t-ar^f-;K ^a;i^x^T 
7'.zU— F, 2-bFn^vX^-zt-77yi'-F2, 2 
-i^^zPb Yu**s7u\:iVT9W— K 5-th' 
i^yf-zUT:? U F . F 'J^fD-^7a^y 

^/r^yu— k ^xyx'j h-^yr; y 

F. .X Y^i/^si/lVT? U U— F. 7;U7>J;WT^y 

r y -zut*7 y f 7 x -/ur ? u h » 

fcHQ^y7xX )U79VU— F&i:) ; 
[00541 ^^7 y ZyB?x^zy?S. 7 IV* 

)V ( r/^;l^)«SRJKflR{i 1 — 1 0 4 t 

F. robf/M^^'ju-h, 47 

Totw ^^'Jl/-h, t -7^-zlo< * ? y 1/- F . 

v-zp.* 9 9 y f . ? 7 y v— f , 

^D;Kyi/;^^^yix-h. ^9^)V*97 V U— 
F, 2-hFD^i/X^;^^^yix-h. 4-tFo 
dfj^f-ZU*:?? y I/— 5-h Fodf-S^j/f-zkX 
2, 2-y^f-;l-3-tHo^j/7o 

bzyy 7 7 y l— f . f y y< f-a-ziyrnz-?^ y y. 7 
F. ^xijxy 1 — ;i/ty^^^yi/- 

F, /';yy;W^?'JI/- F. 7^7!i/M^?!JI/ 

-F. hKDJfy7ix;M^?'Jl/-h 1 71^'zWy 
99VV—h.-f7l~W99VU-h%t*) :79V 

juts. Fm mm. t^u/pt$k, n-t/u^^t 
7 y z^r 5 f\ ( T/i^/pg lt « , smmTm 1 - 

1 0tf)i£>. y^-zytt, xf-zWg, ynt/w 

7>zy£. t-7'^-;US, 'sTf-zUS. ^9^)V 
I, J/^D^y/H^ ^yjyZUg. b F'u^ri'X^-zl' 

^sVivmpKWhh. ) , n-tu-zut? yzu 

75 F (Ty-;l^Si:LT(i. M^(i'7xx/^, F'J 
/um. x|-n7x-;H, -f-7-f-zl'X. i/77 7xXii. 

ifihh* ) . N, N - i J7)V*)V7 9 U iV7 5 F (TzU 

7f-zy«, x^-zyS. 7?-zyK, -fV7f-zy», xf-zu 



^y-zy*. 3"?n'v*£';u£$:£df%s. ) N n. n 

-rv-jvr^VfUTsv (TV-jvmtLxii. m*. 

lf7xX;H^t>'*^„ ) , N-^f;l^-N-7x- 
)V7 9 'J )V7 5 F\ N-hHa^f >-x^-/y- N -.X ^zy 
T?y;l/7*$h\ N-2-7th7SHxf^-N-7 
-fef-^T^ UZyTS h'Sri; ; U;UT5 
«\ y^^y/WTSK, N-7H^^y*7SH 
(T^;ua6fcLT«. ^SJlWl — l 0cf>i,^). fiWJ 

yf-;^, xf-;^, t-y^-JVm, x^-;u^ 
^WS. tKD^fyx^H, ^^o^df^/l^^ri:*^ 

) . N-ry-;^^^U;PT5 H (7'J-;H 
tLTfi. 7xx;^, tKn^f^x^S^ ^7;^ 

x.-;vm%lZififo& > ) . N, N-ym;W 
??y;WT$F (7;K;Hi:Ltfi. x^S, 7n 
bV«. 7"f-;l^£*4rA«*&. ) , N, N-yrU— ;U 
.X^y^TS F (Ty-;PSi: LT«, 7iX;^^r 
^'fc-i.. ) , N-t Fodfi/X^-N-^^;^^ 

5F. N-Xf^-N-7i^M^?y;l/7S F^T 
f ; TVJWt&fa. Hitf. ry^xxf/H (^iJi. 
(i\ PB?ry;t-, *7-nyl7'J;U, ^U/HITU 

7>7yyS7y;k ^^5^-yi?ry;i^. xf7y 

ry/U^ri:) . 7yyWyX^y-;^t'; 
[005 5] t'x^x— f-/WH, Mttf , T^dr^t'x 
/ux-xzl/ (fi?Ji.«i\ ^ t' - ;Px— t-;u, 
/Ufcfx ;Ux— f-zU. fy/l't'x/n— rzP. x^-y^^f 
y;l/t'x;l-x-f^, y F^f yXf^t'x;l/X- t^K 
x f i/Xf;l-h"-/l/X-f/U, ^ nyuxfyi/h'-^x 
-rvK l-yf-;u-2, 2-S/p<f-;P7'°nt , ;Pt'x;w 
x— 2 -x-f;uyf-;Uh'x;Ux— t-zU. t Fo^r 
^x^-;Ph'x;Ux-x;P. y'xf h- y 3 — )V\l—)V 
x-r/y. y^ f ;k7 $ /xf /l^h-^x- 7VK i^'x 
f/l^7 5 yxf^t'x/l.x-f^, Zf^-)l>7 5 yxfil, 
h— ;px— r-;y, \y>;^t'x;px-f/l', fh5tH 
V7)V7V))/\L—)VX.—"f)V%:¥) , h'xypry— ;PX 
-7^U (Mi(fh'x^7xx;|/X-f/P, fx;UFy/y 
x-x/y. t-;^n^7xx;l/X-f/k h*x;U- 
2, 4-y?D;l/7xX^X-f^, h'xy^^f-yUx 
-■ f;y, h'x;P7yb7xyPx-f^i:') ; t'x^x 

F, h'x;yF y^f-A-T-fex— F. h'x/|/y'xfyl/ 
T-fer— hs t'x/yysiu— F „ t'x/y^rox-F. h* 
x;k7n;l/7-fer- F , V—iViS-rujVT^f— F. f 
x;M h^f^T-fe-r— F. t*x^7hJfy7-fef-h, 
h-y|/7xx;l>7-bf-h. b'x;UT-fe FT-fex— F . 
t'-;l'77f - F . h'x;|,-/3-7xX/k7*fy-h, 
b'x;u^x' a^Jf i/;y^;y ^^U— F . ^,&#l§h'x 
;y, -9-;yf-;y^h'x;y s 9u)V^MmM^-)V. fh7 
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[0056] xfuyi, man. x+uy, t/u^p 
x^-uy (Mz.it. ^f;^fi/y, Vx^x^v 
y. hV^^-Ji-xi-uy. x^xf-uy. ^*x^-/ux 
i-uy. ^fyrnh^fi/y. :7>;PXf-u>. 
i^)Vx^y, istu^isjvx^-vy „ x^/ux^-u 
>\ O-i^x-f-i^. ?a/kXf-/ux^u^ m;^ 
/Mvk*f7P.*f-u>\ ^Y^^t+jVX+vy, r-tr 

;<Ndrv-X^>\ 4 h^fy- 3 -*+)VX 
+lsy. ^ hdfv-x^-u-^i: ) , Mu^-':xx^-ixy 
(0UJ£. ^o/UX^-l^. S^cwkXf-l^ hy? 
o;UXf-U>\ f h7?n/l-xfuy, ^.y^nyux 
fl^y, /DAXfl/y, y/n^fl/y, 3— FX 

7;Mvux?-i^>\ hU^/Mvuxf-py. 2 
-7"oi»-4-h >j7;W^f;l'Xfi'>' < 4-x/P 

^fi/xf i/y (Mitf, 4-b Ko^fv-xf-uy, 3- 
hKDJfyXfl/y. 2-b Hndf^x^-l^y, 4-b 
Yu$:is-3-*^)VX*f-Vy. 4-b Kndfi-'- 3, 
S-y^f-yPX^U-V. 4-b Kodf i^-3-^< b^f-S/ 
X^>\ 4-bKndrv--3- ( 2 -b Ko=*f v"<;y 
y^) x^-uy%£) , tf/l^df^x^y ; ?nhy 
lxxf/H, Miffs ?o hygrr;MvM 

y^nh^-h&f) ; -r * 3 y»>?r/Wf/HlB (flau 

) ; VW V^Ji 7 7-/l^S?<7) 

yT/l/^f/l/XXf/H (#!l;Ui\ y7f;l/7l/l/-f-, 
y'7*W7l/-h^i;) , iS7K^W>®L 71/^ 5 

[0 0 57] -*:<94»T\ ^^yXfl/V, N- (X? 
;Wy7x-;H T^'J^TSK, N — 
7x-/i/)^^?ij/P7$ K t£o 4 a =5r#;u#df is)vm 
SrW-f S^Vv-. hN'D^fyXfl/y, N- (bh'n 
7^'j^7SK, N- (bh'ndfi^x 

— K tHnJfy7i^^7 l Jy-bf«7x7- 

i8»tt£fl±S-£4*>'v-j&9Sfi£-j£#i: LT04 L 
^. *«BBt*jtt-6 (B) affli+^fflicoa^tt^yv- 
O^ftt LTJ4. ^05SL#{a^LT. 5 0^ 
%irF#04 L< . 4 0 04 L < (A 3 0 * /PXiaTT* 

[0058] *%m<r>WLft < b ) <nwm*. &tmiztf 

fc^h^WXt;-?—<F>7i'i])\,^ titty, XIZT- 
4*, m 0-4 oaft%c7)^y vHftKfcTS^tt&Sr 



[0059] *fMH<ojs^ ( b ) <nmm<7)ft=?-mz, m 

(Mw : tfVXi-l'yWm) X'2, OOOJjLt. 
04L<fi3, 000 — 1, 000, 000. 4 004 
L<(45. 000 — 200, 000. Ktc04L<fA2 
0, 0 0 0 — 1 00, 000£OgIti50, 7C^V^» 

WN'^yxtci 004 Lv^Htcil^^ii^,. 4*i#ifc 
JK (Mw/Mn) (4. 04L<{A1 . 0 — 5 .0.40 
04L<(41. 0-3. OT&O. /Jv&Hg. WSfctt. 
Pittfiflg (A7-yrD7r-<;k f7*-^X7ff 
ifimtttch. *mUz&^T. _hl£ ( B ) 

MUT50-99. 7«i%. Jff4L<(i7 0-991 

[0060] [ 2 ] #«HJi ( C ) (OUttc-r 5 F-ft^fo 
*fHB (C ) OSiftfM 5 K-fl^fctt, -JKsS ( I ) . 

do xfi (no xm^ti^t^mx-hhzbmiA 

U*. it+A»2«(7)7;Kl/ySi: Itli, 04 L< 
WtiH*££*l/tVvC<> i^x^-l^ 7nei/y 

y^-lxv*. ^yl/Vl, ^-f-WvaB&ft&ft 
ifc2 — 8m<?>i>CDWmfti>tl2>. 2.m<7)T)V*r-\sym 
tLXit. 04 L<«Jtay£S:*LT^Tt iirvx^- 
l^>-a. ra^^Ll^ya. 7"f-l/>lf<0^2- 
6«okOj&*S*ff ^S. 2mco>-^vtr;^lyymt 
LTte. 04L<Jig^£*LTVvci>4l^?a'< 
>-^-l/>-*. S^u^^yg^oJ)«ftIfc5- 8MC0 
i>cr>&mfe>tl&. 2{m(V>>7r3T>1/5-—UymbLX 

a. is-ru^o^-vym. iofu^-t-uymmo 

[006 1 ] Bt?)3tt(7)7;Kl/yS, 3m<r>T)V^r— 
wvi. 3McO'>^aT^uym. 3mcOi^^UT)V 
y-h-ymt LTti. ±IBO2fflffO£><0-C\ 
^JiifetcOSr^JfSii:**^**. 4^. ±ffiA. 
B<7)5gft£:m7--!>£-BgiKfi:. ^-rnlE^^^fV^T 

[0 0 62] 4?t. Z 2 C7) (m+1 ) fffi^T/^b-^ 
t;P7-— u->-S. y^D7;^yyii LT(i. 2 

<Dt,izn2m<7)mi,z, mz 1 -?j^±co^# t 

<D&m?$>tl&. Z 3 c0n|ffi<7)T;^I/^. T/^x 
l^y*. y?D7Ml/yit LT(i. 2ffic7)tc7)(i:± 
fB<^t>C0^{f 4>*L**«. 2m*mz.h±>cr>\i.*:<?)2m 

[0063] R.!- R 5 cOT;W^;USi: LTJ4. 04 L< 
bVUS. n-y^S. sec-7*f;H,\^y/|/ 
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1— 8M<Vi><?)tfmfbtl$>. is7uT)V*]Vmt LX 

;l-S> i'?n / <y?-/H£ % i/^a's^rv-;USc7)J;d : 2r^ 
*»3~8ffl0)fc0>a«ijttf fe*L&. R 6 —Rio^ <m + 
1 ) m<r>T>V*\s>m, is9uT)V*\/>mh LTii. 
±tez 2 TW£ k<0£**f & <I h tfTZ & . mtt, 1 
HJKDWrC* 0 . »4t<ti2~10, 5E»C#*L< 
(i2~5^S^T-fel»„ n(i2Jil±OSiSc-CS>0. #4 
L<li2~10, 5S^» 4 L < {± 2 — 5 ffS&STCh h . 

[0064] ttzimmmeois-t L^mzzmmt 
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< 2 0/5 0/3 0) 


2 2. 8X 1 0 3 
(2. 4) 


1 7 


(p^l2) 


(a30) / (b7) / (c5) 
(5 5/3 0/ 1 5) I 


3 5. 3 X 1 0 3 
(2. 9) 


1 8 


(P-13) 


(ai9) / (b9) / (o4) /T^«Ja--MJ/U 

(5 5/2 0/1 0/1 5) 


3 2. 4X1 0 3 
(2. 8) 


1 9 


(p-14) 


<alO) / (b!7) / (cS) 
(5 0/3 5/ 1 5) 


3 0. 7 X 1 0 3 
(2. 7) 


20 


<P-1S) 


<a23) / <bl4) / (c5) 
(6 0/3 0/10) 


2 4. 9X 1 0 3 
(2. 6) 



[0139] mmm i (3^«Kfc#aaMfeaaj}g) 

TfB#*2^$*l!>®li! (B) 1 } 0 g t-fk-&* ( C > 
0 . 3 0 g , MtC-ft^ ( A ) X'hh V 'J 7x-)UX/l> 
J^lx-hO. 0 1 girntux^'ja— 
^ y ^ ^ux-f/ur-fe-f— h 6 . 0 g izMM L . 
0. 2//m(7)f7ny7 -f/U^-Hi DiFj&L*:, 



«ft«3Cfl»HCT i9£ Lfcfci^. 1 9 3 n m«£?i§ 
[0140]' 



BNSDOCID: <JP 411258801A J> 



(42) 



*WIHFl'l'-2 5SS0 1 



[«2] 







i 9 3nm^^lft 

(yum) 


(P-D 


(69) 


0.3 5 


(p-3) 


(610) 


0. 32 


\ (P-5) 


(d23) 


0.3 3 


(p-«) 


(d28) 


0. 34 


(p-7) 


<d32) 


0- 3 2 


(p-9) 


W41) 


0.3 2 


(p-10) 


(d37) 


0.3 4 


(p-12) 


(d53) 


0.3 3 


(p-I4) 


(d22) 


0 3 2 


(p-15) 


(d4?) 


0. 34 






i. 5fcUL 



[0141] &20>mBl&t>* #fKHOfflj£«ltf>3e*» 
yAfUy) UUPPJ&frTft : 1 2 0 0 0) 

mZ-tZtzWz. 19 3 nmfcTrgMft. SC130 
XXT l4HaHWSRLfc», 2. 3 8%f h 7^f;l/7y 

[0 14 2] H]Ke0iJ2 <WK?-fx.yf-^tto«Jg) 
R«£ LT. *3 fcijrttlfJJS ( 1 . 0 g ) 



(C) (0. 30s) fcfflVvC. >3^VMBj*»*fWt 
L , -?-ix2r y'Jn y««Lhfc:%7-fc:lWB 1 2 0 °CT 
l^S*-y hZTU— hiTlWfaSrffVK 0. 7jumc0l/ 

?f<^tyx7fymiesE-i l l o) $■ 

fflWC, CF, /0 2 (8/2) O^fc^TiXyf- 

(l7fy^:Power = 5 00W, Press 
ure=4. 6Pa> Gas Flow Rate=l 
0 s c c m ) . 
[0143] 
[f!3J 









(p-2) 


(644) 


6 7 0 


(P-3) 


(d20) 


7 2 0 


(p-4) 


(d46) 


7 0 0 


(p-6) 


(d2S) 


6 8 0 


(p-7> 


(d32) 


6 6 0 




<d23> 


6 9 0 


(p-io) 


(d37) 


6 8 0 


(p-12) 


(d53> 


6 9 0 


(p-14) 


(622) 


7 3 0 


(p-15) 


(d47) 


7 0 0 






12 5 0 



[ 0 1 4 4 ] a 3 COfegkfrh . *f6WWfi«;«Jf)X -y 



?7VU-h) (MFP^iH?*-, 3 5 5 0 0) 



BNSDOCID: <JP 41 1258801A J > 



(4 3) 



1 1-2 5880 1 



tt-r&z turns. 
[0145] mmm3 (wasm) 

TSE«4tC*$*i&«J» (B) 1. Ogk^(C) 
0. 3 0g,IWt^l(A)T'Wt'X{4-t-y 
*}-)V7 x — )V ) 3 — ^WW?-7/^o7^ 

7fc>-l£igO. 0 1 girntl/^'Ja-My^frt' 
X— h 6 . OslC?§JS?U 0. 2wra<0f 

&l—lzW??fi L, 1 2 0 °C-e 1 #0* -y h TV- h ±"CJD 



flttCfcl 3 O-Ct'6 0®m*v b:7V-h±T«L 
H***"? 2 3 'CT 6 0 &ia&%£tt U 3 0^ 

[0 146] 
[«4] 







(raj/cm 2 ) 


mm. 


(P-2) 


(cM4) 


4 4 


0.2 5 


<P^> 


(c548) 


4 6 


0.2 5 




(<!28) 


5 2 


0. 2 5 


<p-7> 


(<M2) 


4 8 


0. 25 


<p-10> 


(d23) 


5 <* 


0.2 5 


(p-13) 


" <d40) 


4 5 


0.2 5 


(P-15) 


(<**> 


5 0 


0.2 5 



[0147] «4<Z)liK*>&. ^BBcOl^^Xbffi^ 
[0 148] 

Zth&UiSAbli. 2 2 0 n mmT<7>)S$t?f-ftt=#t Lift 



h« W=ti2 2 0 nmi^T<^iS^h3e (»tl93nm 



(si) int. ci. 6 ama-? fi 

C08L 101/02 H01L 21/30 5 0 2 R 



nnonnpin- - id -iHORQOr»1A I ^ 



